Involvement of intracellular calcium and protein phosphatases in long-term depression of A-fiber-mediated primary afferent neurotransmission.
Long-term depression (LTD) of monosynaptic and polysynaptic excitatory postsynaptic potentials (EPSPs) in substantia gelatinosa (SG) neurons can be induced by brief high-frequency electrical stimulation (HFS, 300 pulses at 100 Hz) of primary afferent fibers in dorsal roots. Here we examined the possible cellular mechanism underlying spinal LTD. Conventional intracellular recordings were made from SG neurons in a transverse slice-dorsal root preparation of the young rat lumbar spinal cord. LTD of both monosynaptic and polysynaptic EPSPs was induced in 16 of 24 SG neurons by HFS of dorsal root in either the presence or absence of the GABA(A) receptor antagonist bicuculline and the glycine receptor antagonist strychnine. Loading the postsynaptic cell with BAPTA, an intracellular Ca(2+) chelator, almost completely blocked the induction of LTD. Induction of LTD was abolished by bath application of calyculin A (100 nM), a potent inhibitor of protein phosphatases 1 and 2A. These results indicate that: (i) a rise in postsynaptic Ca(2+) is necessary for LTD induction, (ii) synaptic activation of protein phosphatases 1 and 2A plays an important role in the induction of LTD of primary afferent A-fiber neurotransmission in the young rat spinal cord, and (iii) the effect of LTD may be physiologically relevant for transmission and integration of sensory information, including nociception.